Abstract: A simple and highly efficient protocol for the synthesis of biologically active 1,8-dioxooctahydroxanthenes from various aromatic aldehydes with dimedone by using thiourea dioxide (TUD) as catalyst in aqueous media is reported. This protocol gives wide range of xanthene derivatives with high yield.
Introduction
Xanthene and their derivatives are an important family of organic compounds because they have wide range of biological and pharmaceutical properties such as antibacterial 1 , antiviral 2 , anti-inflammatory 3 , anti-depressants and antimalarial agents 4 . Also, they are as structural unit in a number of natural products 5 and santalin pigments isolated from a number of plant species are major sources for xanthenes 6 . Furthermore, these compounds are utilized in industries as leuco-dye 7 25 and ZnO acetyl chloride 26 and heteropoly acid supported MCM-41 27 . Each of these methods have their own advantages but also suffer from one or more disadvantages such as prolonged reaction time, tedious work-up processes, low yield, lack of easy availability/preparation of starting materials and hazardous reaction conditions. Thiourea dioxide (TUD) 28 easily prepared by the oxidation of thiourea with hydrogen peroxide is highly stable and possesses the ability to activate organic substrates through hydrogen bonding. Owing to the presence of two extra oxygen atoms it forms strong hydrogen bonding and can provide higher activation than the corresponding thiourea. In addition, thiourea dioxide is insoluble in common organic solvents and therefore can easily be recovered at the end of the reaction for its reuse. Despite its high potential, the use of thiourea dioxide as organocatalyst for organic reactions is not much reported in the literature 29 .
In continuation of our interest on synthesis of heterocyclic compounds, we report here a new, green and highly efficient method for the synthesis of 1,8-dioxooctahydroxanthenes via the condensation of dimedone with aldehydes using TUD as catalyst in aqueous media at 50-60 °C (Scheme 1). 
General procedure for the preparation of 1,8-dioxo-octahydroxanthenes using Thiourea dioxide as catalyst
A mixture of dimedone (2 mmol), aromatic aldehyde (1 mmol) and 5 mL of 2% thiourea dioxide(TUD) aqueous solution in a round-bottomed flask connected to a reflux condenser, was heated and stirred in an oil-bath (50-60 °C) for appropriate time shown in Table 2 . After completion the reaction as monitored by TLC, cool the reaction mass and filter the obtained solid and recrystallized in ethanol to afford the pure products.
Representative spectral data of the products 3, 3, 6, 
Results and Discussion
Initially, we studied effect of amount of the catalysts on the reaction of dimedone (2 mmol) with benzaldehyde (1 mmol) at 55-60 °C. The results are summarized in Table 1 . As it can be seen in Table 1 , the best amounts of TUD aqueous solution was 2%. After optimization of the reaction conditions, dimedone was reacted with different types of aldehydes (including aromatic aldehydes possessing electron-releasing substituents, electron-withdrawing substituents and halogens on their aromatic rings) in the presence of the thiourea dioxide as catalysts. The results are displayed in Table 2 . As it is shown in Table 2 , all reactions were completed within 35-50 min and the desired products were obtained in good to excellent yields (82-97%). Thus, our method is highly efficient and general. 
Conclusion
We have developed a new method for the synthesis of 1,8-dioxoocta-hydroxanthenes using TUD in aqueous media as catalyst. The simple experimental and work-up procedure, high yields, relatively short reaction times, application of inexpensive catalyst and compliance with the green chemistry protocols are the advantages of the present method.
